The taxonomic description of a nitrogen-fixing actinobacterium, strain BMG5.1 T , as a novel species within the genus Frankia was based on a polyphasic approach. The strain was isolated from the root nodules of Coriaria japonica, and it fulfilled Koch's postulates by inducing effective nodules on Coriaria spp. and Datisca spp. Based on phenotypic and chemotaxonomic features, strain BMG5.1 T is distinguishable from all other species of the genus Frankia. It is characterized by the presence of phosphatidylinositol, diphosphatidylglycerol, phosphatidylglycerol and glycophospholipids in its polar lipids; galactose, glucose, mannose and a trace of ribose as cellular sugars; meso-diaminopimelic acid as cell-wall peptidoglycan; C 18 : 1 !9c as major fatty acid (>30 %); and MK-9(H 6 ) (44.7 %) as predominant isoprenolog (>30 %). The 16S rRNA gene sequence similarities and the digital DNA-DNA hybridization values between the described novel strain and strains of the other species of the genus Frankia correspond to a range of 97-98.4 % and 22.1-24 %, respectively. The DNA G+C content is 70.2 mol%. On the basis of these results, strain BMG5
Developmental interactions between soil actinobacteria from the genus Frankia and members of eight phylogenetically disparate dicotyledonous families, called actinorhizal plants, lead to the genesis of nitrogen-fixing root nodules [1] . The high rates of nitrogen fixation achieved by this symbiosis, permit the host plants to thrive and act as pioneers in disturbed sites that have low soil nitrogen fertility, which facilitates the development of subsequent plant communities [2] . It took more than a century of efforts before these important bacteria could be isolated in pure culture [3] . Frankia was then routinely cultured from several host plants excepting for Coriariaceae, Datiscaceae, Dryadoideae and Ceanothus microsymbionts that resisted isolation for additional decades despite repeated attempts and extensive efforts that merely yielded non-infective strains [4] . Recently, Gtari et al. [5] reported the isolation of an axenic culture of a Frankia microsymbiont from Coriaria nodules following a dual approach of comparative genomics and direct high-throughput physiological study of nodule tissues. A high pH growth medium was successfully used to recover slow-growing bacterial mycelium producing nitrogen-fixing vesicles and fulfilled Koch's postulates by inducing effective nodules on axenically grown Coriaria spp. and Datisca spp. Here, we describe the polyphasic approach supporting the classification of strain BMG5.1 T as type strain for a novel species of the genus Frankia.
Strain BMG5.1 T was isolated from the root nodule of Coriaria japonica [5] and maintained at 28 C in Basic Propionate (BAP) medium [6] supplemented with 0.5 mM NH 4 Cl and adjusted to pH 8.8. Biomasses for phenotypic and chemotaxonomic analyses were obtained from 4-week-old culture as previously described by Nouioui et al. [7] . Physiological and biochemical properties of strain BMG5.1 T were determined using PM1 and PM2 MicroPlates in an Omnilog device (Biolog) following the protocol published by Gtari et al. [5] . The data were analysed using the opm package for R version 1.0.6 [8, 9] . All analyses were carried out in duplicate. Cell structures of strain BMG5.1 T were examined using a field-emission scanning electron microscope (FE-SEM Merlin; Zeiss).
Fatty acid methyl esters were extracted from cultures prepared in duplicate (BAP medium with and without nitrogen source) according to the protocols described by Miller [10] and modified by Kuykendall et al. [11] , and analysed using an Agilent 6890N gas chromatography kit. The identification of fatty acids was performed through Standard Microbial Identification (MIDI) system version 4.5 using the ACTIN6 database [12] . Whole-cell sugars were prepared according to Lechevalier and Lechevalier [13] and determined following the procedure of Staneck and Roberts [14] . Isoprenoid quinone extracts were prepared as described by Collins [15] and identified by HPLC [16] . The protocol of Schleifer and Kandler [17] was applied for diaminopimelic acid isomers analysis. Two-dimensional chromatography was used to detect polar lipids following the modified protocol of Minnikin et al. [18, 19] ; functional groups were detected using a selection of spray solutions as described by Nouioui et al. [7] .
Pairwise 16S rRNA gene sequence similarities and phylogenies were calculated according to Meier-Kolthoff et al. [20] using the DSMZ phylogenomics pipeline [21] adapted to single genes which is available at the GGDC web server (http://ggdc.dsmz.de/). RAxML [22] and TNT [23] were used for the reconstruction of maximum-likelihood and maximum-parsimony trees, respectively. The 16S rRNA gene sequence alignment was performed using MUSCLE [24] . The X 2 test implemented in PAUP* [25] was used to check the sequences compositional bias.
As shown by Gtari et al. [5] , strain BMG5. [7, 29] . The whole-sugar hydrolysate contains galactose, glucose, mannose and a trace of ribose. Strain 
Growth in presence of: BMG5.1 T lacked xylose and rhamnose which were detected in F. alni, F. casuarinae and F. elaeagni [7] , in addition to the absence of fucose which was one of the cell sugars reported in F. inefficax [29] . The polar lipid profile of strain BMG5.1 T was composed of phosphatidylinositol, phosphatidylglycerol, diphosphatidylglycerol, two glycophospholipids (GPL1-2) and unknown lipids (L1-3) (Fig. S1 , available in the online Supplementary Material). The major fatty acid (>30 %) is C 18 : 1 !9c (Table S1 ). The isoprenologs of strain BMG5.1 T were MK-9(H 6 ) (44.7 %), MK-9(H 4 ) (24.9 %), MK-9(H 8 ) (10.2 %) and MK-9 (9.8 %). The cellwall peptidoglycan contains meso-diaminopimelic acid.
Strain BMG5.1 T showed optimum growth in BAP medium at pH 9.5 while the pH optimum for strains of the other members of the genus Frankia is between 6.8 and 7.5 [6] . In nitrogen-fixing conditions, strain BMG5.1 T grows as brownish colonies forming a dense mycelium where ovate or spherical vesicles in terminally or intercalary positions were observed (Fig. 2) . Strain BMG5.1
T diffused a brownish to purple pigmentation in BAP medium supplemented with NH 4 Cl. No sporangia have been detected in culture with or without NH 4 Cl. These results are in line with the original description of strain BMG5.1 T [5] . Strain BMG5.1 T showed several distinctive physiological features from the other species of the genus Frankia (Table 1) including its ability to metabolize cellobiose, D-fructose 6-phosphate, L-lactic acid, citric acid, a-ketoglutaric acid and glucuronamide contrarily to its closest phylogenetic neighbour F. casuarinae DSM 45818
T .
In summary, strain BMG5.1 T showed ample distinctive features from type strains of all species of the genus Frankia with validly published names, and this warrants its classification as type strain of a novel species of the genus Frankia, for which the name Frankia coriariae sp. nov. is proposed.
DESCRIPTION OF FRANKIA CORIARIAE SP. NOV.
Frankia coriariae (co.ri.a¢ri.ae. N.L. gen. n. coriariae of Coriaria, referring to the origin of isolation of the type strain).
Aerobic, Gram-reaction-positive, chemoorganotrophic, mildly alkaliphilic, and slow growing actinobacterium characterized mainly by two unique cell structures: dense mycelium forming brownish colonies and spherical or oval vesicles produced under nitrogen-fixing conditions. No sporangia are detected. Grows well at [25] [26] [27] [28] [29] [30] C and pH 7-9.5. Optimal growth temperature and pH are 28 C and 9.5, respectively. Grows in the presence of up to 2 % (w/v) NaCl. Can metabolize acetic acid, acetoacetic acid, citric acid, cellobiose, D-fructose 6-phosphate, glucuronamide, L-lactic acid, methyl pyruvate, p-hydroxyphenylacetic acid, propionate, pyruvate, Tween 40, a-hydroxybutyric acid, a-ketoglutaric acid and 1 % sodium lactate. The whole-cell hydrolysate contains galactose, glucose, mannose and a trace of ribose. The cell-wall peptidoglycan contains mesodiaminopimelic acid. The polar lipid pattern is formed by phosphatidylinositol, phosphatidylglycerol, diphosphatidylglycerol, glycophospholipids (GPL1-2) and unknown lipids (L1-3). The major fatty acid (>30 %) and the predominant isoprenolog (>30 %) are C 18 : 1 !9c and MK-9(H 6 ) (44.7 %) respectively.
The type strain BMG5.1 T (=CECT 9032 T =DSM 100624 T ), was isolated from the root nodule of Coriaria japonica and was able to re-establish effective symbiosis with Coriaria spp. and Datisca spp. The G+C content of the type strain is 70.2 mol %.
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